As noted in Figure 26-1 1_:_hg mxmm heating requirements were during
Decenber of 1983 and ®aruary, 1984. It was during this time that record
breaking low temperatures were registered for this area of the country.

26.3 Heat Exchanqer Inspection

In mid June, 1984, fGllowmg eight months of cmunuws production,
) the plate heat exchanger was - disassembled - for routine maintenarice and
:.nspec:tmn .The plates were visually inspected for pitting, corrosion, or
scallng on the gecthermal and fresh water ‘sides.
~This visual:inspection:showed the geothermal side to be essentially
free of deposits, 5calmg, and corrosion; the surface had a glossy metallic
appearance. B U S T2
US'E' of fresh water..from the collection reservoir had resulted in a
mld soap and water. solution was able to -remove this layer of material and
| - restore the plates to a glossy.metallic surface with-no apparent pitting having
occurred. TS L, e ek K nidl 3ald
This inspection confirmed that the 'systems' design is efficient and

. w:.l]t reduceor eliminate any hlgh costs. other ﬂmah.gearly'mutine maintenance
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27.0 DISPOSAL SYSTEM PERFCRMANCE
+

Disposal of the spent geothermal fluids is accomplished by flowing
these fluids into an injection well (see Section 16 and 27). All spent
geofluids flow by gravity into the injection well and are dispersed into the
Upper Woodbine Formation. | |

" During the eight month period of system's operation, the injectioh
well was treated with a l‘nmdred pounds of citric acid on four separate
occassions to remove salt buildup .in the Woodbine Formation. The - salt
formations ‘block movementof; ‘the: Geofliids<“into” the Woodbine Fommation.
Reduoed flow registers as back pressure at a gauge mounted at the injection
well downhole tubing. The citric acid treatment is quick and relatively
inexpensive when campared to other methods and treatments.

Conclusions were that as long as this type of treatment breaks down
the salt deposits and redu_ces back pressure .in the injection well for nore
than three weeks, then cost effectiveness in maintenance and operation are
achieved. No other problems have been noted in the disposal system
performance.
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28.0 TRANSMISSICN SYSTEM
% =

% transmission svstem does not exist in the Navarro College

Project, this secticn is not applicable.
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29.0 DISTRIBUTICN SYSTEM PERFORMANCE
Y . -

A distribution system does not exist on the Navarro College
Project, this section is not applicable.
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30,0 APPLICATION SYSTEM PERFORMANCE - -
. ; .

#hen this system. came into operation in -Octcber, . 1583, two
compenents _with potential. performance and economic problems. were  discussed
with the contractor -and. project. engineers. . These . components .were- the
modulating pond temperature control valves and the plumbing to the backup
boiler system. It was noted that the _nndulat:‘.ng valves were not designed to
completely shut off and thus were allowing a. constant. flow of fresh water to
enter the ponds even when the geothermal well was shut down. This affected
the ponds by :.zrmec'tl.ately causing a decrease in pond ta‘nperatures after they
had been heated .

The' second. problem involved the plumbing design of the backuwp
‘boiler system. If the gecthemlal pamp wereto break down or kick off due to
an underload.-'o:_r‘.\-_gjverluadf’t, the old system would continue to a_‘l_‘lw urheated.
fresh water to enter the .ponds until such at::.me that the system was mamually
switched to divert water through the boiler.

. ... Both of these problems were.._conect:ged by the first of December, 1983,
when. the . modulating valves were replaoedm.th positive On/Off Solenoid valves
aﬁaaf'reshwatermxems mstalladwhlchallws fresh water to pass from the
Plate Heat Eb{changertothebac]mpboﬂer_arﬁﬂnnm‘boﬂle shrimp ponds.
the fresh water. is not heated through the Plate Feat Fxchanger then the boller'
is' automatically activated. - . = . .- ..o

These two correct:.ve measures have resulted in the operators

expressing satisfaction with the overall system performance.
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A comparision. of - cc:sts per BTU's- of consumption is presented in
F:.gure 30-1. This flg%re shows the acwal costs of cperating the geothermal
system. during peak demand periods in Decenber, ©1983, and January, 1984,
These ‘figu;*:es reflect - the actual pumping costs -for the geocliids and a
- comparable cost for an equal amount of BTU's from a natiral gas boiler.
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Peak heating demands (Section. 14.1) show that 962,500 BTU/Hr are
available from the Plate H?at Ebcchanger ands:l.nce the average operational time
for DecemBer and January was 90%, this is equal to approximately 27 heating
days or 648 hrs. of @ time. Energy armﬁs =yailable to the ponds equals 648
hrs. x 962,500 BTU's or 623,700,000 BTU's.

Pumping costs for December, 1983, and January, 18984, were
approximately $600.00 each, which is equal to 1,039,500 BTU's/Dollar., Natural
Gas prices in Corsicana are §$3.8958 per 1000 cubic feet of gas with 1,030,000
BTU's available per 1000 cubic feet. This equates to approximately 264,387 -
BTU's/Dollar. |

This type of performance re_flects a savings of about 75% when

-compared to a conventional gas boiler heating system. In addition to meeting

the demands for the shrinp ponds, 'the &ffluents provide partial heating
requirements to the greenhouse.
Energy cost savings and multiple energy applications satisfy the

operators in termms of application system performance.
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31,0 | CONSTRUCTION COSTS
‘g : ° .

* The total constructlon costs for the Navarro Colleqe geothemal
systems is divided intoc two separate oonstmct:r.on ef;.ort_ The effort
reflects construction costs from 19‘78 through 1982 in  drilling,
campletion, and testing of the productd.on mll ) The second effort
involved a bid process for facilities mstal]:atlon .of’ the application
system and was initiated during May, 1983. ' As presented-in Section 24,
the base bid was .approxjmately $350,700, but subseguent purchases and
modifications resulted in a final contract price of.$398,953.-

A breakdown of the construction cost  totals .is presented in

Table 31-1,

“fable 311,

Item Emount EST S .Subtotals

& Testlng* $ 72,698
° Production Pump & Panel-_._-. 23,550 - Swtogg o RaTE
~ : = $ 96,248
DISPOSAL SYSTEM . i o o e
® Well drilling, campletion, L
Testing, Plug-backs, & _
Stimlation 334,480 334,480
APPLICATION SYSTEM
° Fencing & Mobilization 5,000

° Catfish Reservoir Excavation 43,500

° Site Work 7,000
° Raua-Pond Excavation 5,000
° Aguaculture Building 123,000
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Item

o

Aqua—Buildlng Plurbing
& Electrlcal

MEchanlcal Bu1ld1ng
Structure

Mechanical Building:~
Plumblng & Electrlcal

Out51de Pluntung &
Electrical . .

Greenhouse .Site Preparation -
..Concrete:ﬁbrk PR TR

- Controls & Modifications- -« -

Seeding of Grass

Creenhouse Structure*

TCE?I-CENSTRUCTION COsTS

Amount

- § 22,000

30,000

20,000

40,000

45,000

3,576

5,000

35,000 s sk

42,953 °

Subtotals

$ 398,953

30,000

$ 859,681

[rep——

*These Itens Supplied by Navarto College

Breakdown of Navarro College Geothermal .
System Construction Costs PITIE
Table 31~1_
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yea: Whlle watar costs are 51000 per year.

32,0 OPERATING 20D MAINTENANCE QOSTS
b3
w 'bperatjg_lg and maintenance (0 & M) costs include labor, utility,
and repair or replacement of project matérials. o
- Labor requ:.reu'ents have been pro;;ected for personnel to run the
systan and care for each of the pmject segmemts mcludmg cultivation and
ha.tvest of all crop items, The harvested items (shrimp, produce, and
catEJ.sh} have been used as a resale item in determmining the’economics of
the system (Section 33). Labor requirements are for one full time faculty
member as system operator and supervisor with one:half time laborer. The
cost fc-r these two positions, which includes- fringe beneflts and indirect
costs, is approx:.mately $58,000,
TUtility cost include parasitic electrical power, used prmarlly

to pomer the system pumps and controls, and a limited supply of -city water :
for -use-in the greenhouse. Electrical costs are approximately $2700 per

The product:.on Pump-~ and .control circuits ha.ve a projected life

@;pectancy of-10 years. A smkmg fund allowance has been pro:lected at
this expectancy against a total cost of $35,000 for a yearly cost of
$3500. In addition, repair or replacement of additional project elements
has been estimated at $2000 per year. a

A sumation of these O & M costs is presented in Table 32-1.
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Teble 32~1,-

%

Item . o ~ Costs
E . ’
° PERSCNNEL o )
One Full Tlrre Operai'.or & Supervisor . $ 30,000

Lnge Benfits . ' ' 7,800
Indirect Costs . : . 157000

One Half Time Laborer = 5,506
- ® UTILITIES . * '
| BTectrical CHSES ™ . % w1 iy i 5570
Water. Supply - N R - I M
© REPATR & REPIAm
Production Pump & Controls *© © L. ¢ o 3 sgs
TOWL O EMOOSTS v L o g -

= : L H

* Sunmary of Yearly O & M Cost Estimates
For The Navarro College Geothermal Project
soa s BT papiataong S

y e - u
o ¥

106




e 33.0 SYSTEM BCONGMICS
' ; 'I‘he geothen%al project at Navarro College is a prototype system
whiclt has been demgnﬁd prn.mar:r.ly to Jm'estlgate the tec:hnlca_l feasibility
' cf d:l.rect ut:l_'l.:r.zat:.on of geoﬂxe:mal energy in a cascade application
. system. . Si_nce. this system is a prototype operation, it should be noted
tha" t'he emrm:.c:s ©of this smaller scale system will not reflect a true
p:r.cture of a 1a.1:ger camrercial operation.: Tt has always. been recognized

that development costs would be incur_r_‘ed in th:r.s projec:t Whll:h need not be

To account for these developrmt COStS ‘and tD p]IN’lde a truer

picture of pr:r.vate sector J.noentlves, ca.p:l.tal c:osts for an "equivalent"

system are used “in the éconcmic analys:Ls. The f:l_rst part of this analysis

(33. - w1l compare O & M costs of the Navarm College project to the
~income generated f.mm harvested crop” items. The “second. ‘part of t.h_..s

section , presents the pm:lected svstem. ef.x)nanlcs for a larger commercial

operation.
It is _also :i.rrportant;_ at. this-point. to. address the fact that a
sngmglaant mpact on the, ecorm::.c: attr.act:weness of geothe.rmal system
uta.l:.zat:_.on }.195 in_ tax incentives. and benefits available to commercial

developers. . These incentives are listed in Table 33-1.....%°

: _ ':"..Gfost tath ry iepme b Eh R I:Tax 'I‘ { I1
'I‘anglble Well Equ:.pmant oo Caprtahzed and De_p:r_‘ec
: . .t e oo~ --Eligible for ITC: and

4

e Intarx;:l.ble Drilling. Costs Expensed (or capitalized, at

taxpayers option).
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° Design, Planning, & Bidding. Capitalized and Deprec:lated
' apportioned among the appro-
priate categories and treated
accord:mgly.

° Purp Houses & Other E‘qu_lprer-t Capitalized and Depreciated;
) . BT eligible for EI‘C only.

¢ Disposal Equipment . ' | - Capitalized g Depreciated;
. eligible for ITC, assumed
+ eligible for ETC.

All Other Constructicn Costs - - "+ Capitalized & Depreciated:
) ehg:,ble for I‘IC & ETLC

1 Extracted frcm Hedarrran 1981 Econcxm_c Assessment of. Geothermal
Direct Heat Technologv:' A Review of Five DOE Uemonstratlon

Pmlect .

P‘ays:.cal well property suc:h as casz.ng, _valves, .etc. :
I‘IC Ihvestrrent Tax Credlt [10%) ’ E'IC .'E.‘nergy Ta.x Cred_t (158)
Includes la.bor, fuel, repalrs, haulmg, suppl:uss,r ete. .

- Tax Treatment for Commercial Develofﬂﬂﬁts e s
Using Geothermal Energy o
Table 33-1 . ) -

'33.1 . Geothermal ‘Ecoficmics at Navarro .'Collége

" sevéral factors riéed to'be cons:l.dersdmos:thetypeof operatlons has been -
established. * “If - f:he type - of opératiéniis ohe of - ‘space heatmg for
_ buildings, then ~a savings over fossil. fuels or. electncal heat mist be

-IEE.llZEId whlch offsets the cost of installatmn of the geothennal
equa.prmt. ‘I‘he pmjactad pay-back on ths.s eqlnpmsznt :.s depezﬂazt upen
: '.s;.:;eclflc facturs cf the J:escurce itself, such as quantity and quality of

~: the geo’t.hemal" flu:.ds available. Due to these llm:.tatlons it can be

qua.ckly assessed that larger operations with high energy demands which
 have access to large quantlt:r.es of a high quality geothermal rescurce will
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prove to be more econcmically feasible than small prototype operations
such as the cne at Na:;‘arro College. The development costs incurred for

. this*project would not show a-pay-back on investment for this small of a
. scale, operation.; Yet, projections are presentad .in Secticn'-33.2. which
show, that ;L._large.r operation would be econcmically- feasible. for this type
.. of cascade. application. Therefore, in assessing the econamics for the
.- Navarro College geothermal: project, . construction costs: have not been -
_considered . and: the. following table (33-2). campares only the income frem

prDjectchpJ.tam and ::ncreased student enrollment to the O & M costs.

Table 33-2.

" "Incomé Prom Project Elements O & M Costs
% Aguaculture Crops -  ° persomel  § 58,000
Shrimp (750 1bs.)  § 6,240 ° Utilities 3,700
Catfish (4500 1bs.).. . 5,625, - L emmma _
R ' ° Repairs & Supplies 3,500
| - ° Other 2,000
" Tomatoes (9600 1bs.) 7,200
“Ghcutbers (2400 1bs.) 1,200
v Ripde o Tl T . ' '900 o
SR d'Prloje'Ctéd New -:T't:.; : *
Enrollment Due TO - ... .-
Facilities On Campus
25 New Students 50,000
TOTALS - $71,165 $ 67,200

Navarro College Geothermal Project Costs
And Incore Comparison
Table 33-2
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33.2 Larger Scale Pa'?.'laculture Operation Econcmics’
“The fol?av:‘ng“ information is based on a study to’ develcp a 10
- &re aquaculture operation ‘requiring’ 2500 ‘gallohs per minute of 1350°F
~geothermal water of potable quality.l The facilities includé three fully
-cased 2,000 foot wells with pumps; 40 one fourth acre ponds with necessary
piping, walves, "and controls; and a hatchery and IEIVGSL‘JIJQ’ equ:.gxrent.
The yleld on capital investment ‘(before taxes) based on-a 20" year llfe
. cycle’ will “probably be:19.6%. A pessimistic’ analysis’ yields '9.4%, and
* . optimistic analysis yields 3 l@%CapJ.talmveSﬁrent for the project is
$1,000,000 and exéludes housing or amenities for arployeés.

.. 33.2.1  Capital Cost .. _ R AT
- Table 33-3 summarizes cap:.tal cost wh:Lch total $1 000 000.00,

Major cost 1tems are the wells, ($270 000 00) and the deep well turbine
purps Wl‘th va.rlable speed drwers, ($200, 000 00}

33.2.2 _ Operatmg Cost and Incdme Surmary-
Table 33 -4 shows the first year operating cost to. total
$111,913.00. Th.lS will increase as labor and material cost inflate over
the cperating years. . ol ¢ EES e

Income is shown for t‘h.ree d:l_fferentl ;I.evglls. pe;_-.'simistic

($175,000.00) , probable [$245 000 00), and CP‘P'_'LmlStJ_C (3343 000.00). The -
difference in dollar amounts is the Iresu%‘_ts_ oi,qﬁa particular. combination

‘Geo-Heat Center, Oregon Institute of Technology 1981;- -"Geothermal
_':Eacult\me Progec:t"




o 33.2.3 imple Payback -

Table 33—6,$5hwmg six to eleven vear smple payback pericds,
is evidence that geothemal systems can be attractlve to commercial
develcpers, not only foi wppllcatlon in @ace heat:_ng l:rut for develomment
in the fields of aquaculture and agr:!.culﬂ.re as- derronstrated by the 75%
savings over natural gas costs for equivalent amounts of heat energy.
These results definately mdlcate that c:cxmerc:r.al aevelmt of the

central Texas geothermal resource ‘can indeed be eoom:m:i.cally attractive.

Table 33—-3.
Wells, 3 regu:.red cased, 2,000'ft desp T "$270,000.00
We_ll pums, 3 reculred 100 hp rno-tor, Varlable . .
speed drive ' . : 200,000.00
Domestic water well ahd water system 10,000.00
Piping, polvbutylene supply, polyvinyl chloride drain 130,000.00
Well head buildings, 3 required 20,000.00
¢  Ponds
Clearing and grubbing . § 2,000.00
Dike construction R 122,000.00
Bottom grade and compaction 4,000.00 _
$128,000.00 128,000.00

° Access Roads

T Clearing, excavation, and

$ 2,000.00
: Gravel ' © 8,000.00
" Culverts 2,000.00 .
$ 12,000.00 ' 12,000.00
° Machinery (including Offlce
and lab)
750 sg. ft. building $ 13,000.00
Equipment (including four
250 gallon tanks, aexatc:rs,
filters, misc. 7,000.00
$ 20,000.00 20,000.00
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® Initial stocking (1. 5
larvae pmwns pes £’ @ $35/1000 22,000.00
° Other eczu:u.gxrent - : .
Nets and seining mater:l.al $ 1,500.00
Recording instruments and i
chemicals 1,500.00
Packing and shipping cartons 2,000.00
_ ) § 5,000.00 .5,000.00
° E.‘ng:u.neerlng fees _ - 30,000.00
° M.‘Lsc rrecham.cal and electrlcal St _ 15,000.00
; " Subtotal '§ 862,000.00
Contingency . 138.000.00
u — e ~Total-capital $1,000— 000.00
Table 33-3
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" mable 33-4.

OPERATING COST

=

® Electricity 836,230 KWH/year .
° Consumables

.- Nets and seining material $  750.00.
Chemicals 500.00
Packaging and shipping cartons 2,000.00
Feed R $5.00 per day, pér acre = $18,250.00

© . -$21,500.00
1 man @ $22,000/yr ~ o 7 $22,000.00

2 men @ $12,000/yr 24,000.00
“ - . ..o+ .346,000.00

Piping 5  763.00

Pumps, hatchery, blc'igs. 14,086.00
- Ponds and roads - . : o 1,643.00 ¢

) : $16,491.00

o

Property ta.xes a.nd a_nsurance
° ITotal Dperat:mg cost (lst year) .
INCQME {ISI' YEAR) 3 CASFS

1. Ms_mmm '\rleld, minimm pr:.ca
 (pessimistic) 35,000 lbs/year. = ..0° .=
@ $5. 00/113 = $175,000.00
2 Maxmn yleld minimm pr:.c:e
and(or minimum yield, meximm: .
price (probable) 49,000 Ibs./
vear 8 $5.00/1b. = $245,000,00
35,000 lbs/year € 7. OO/lb = $245,000.00

3. Maximm yield, maximim pr_'Lce
(opta.m.'l.stlcj 49,000 lbs/yea.r
e $7. OO/lb :

$ 17,676.00

$ 21,500.00

$ 46,000.00

-$ 16 491 00

$ 10,246.00

$111,913.00

Table 33-4
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33.2.4 Cost Ana_lzsis

Life Cycle Cost Analysis was campleted for the Aguaculture ponds
using inflation rates as foll;ws . S

Electricity:  7.9% through 1988
9.1% from 1989 through 2001

Consumables, labor, and maintenance: 7%

Insurance: 2%
Sales price: 7%
Table 33-5 shows the annual costs for a 20 year life cycle as
follows: oo -
Column: 1. . _Geoﬂie:r:mal Electncal
. 2. Consumables
3. Labor
4. Maintenance
5. Insurance
6

-+ ‘Total Geothermal Cost- - o

- The rate ofretum on invested capltal,assurm.ng 1@0% equity
financing, is 31% for a yield of 49,000 pounds anmally at a price of
$7.00 per pound. . .. .

If the assurrpt; ':.s made that only 35 000 pounds per year can

heprocib.zcedandsoldatSSOOperpmmd therateo;_retumd:mpstDQsl%-

Either a yeild of 35,000 po‘Lmds at $7 00 per pound or 49,000
p::unds a‘tI: $5.00 per pound, promdes rates of return of 19 6% )

The best case is presented J.n Table 33—6 Column 1 and 2,
fDllcmedbytheworstcase Colllmns3a.nd4 Table 33 6 an'itheprobable
case Column 5 and 6 E[’able 33 6. Year Df s:.mnle paybac:k :r.s 1rx3.1catai by an

* appearing on the right side of the ammal cash flO‘W year that payback

Table 33-6: . o
Colummn: 1. Sales for 49,‘000 lbs @ S?/lb.
' 7+ 2.3 Net-Cash Flow
3. Sales for 35,000 lbs. @ $5/lb
4. Net Cash Flow S
5. _Sales for either 35,000 ibs. € $7/1b. or .
T 49, 000 1bs. @ $5/lb.
Net Gash Flow w0
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[aweey inama, g - e bt I' 5 By ] i
~ 7 Table33-5, ~ ~  °
. ': Electricity Consumable Labor Maintenance  Insurance Total Cost
" Geothermal Materials o Geothermal |
- System ¢ Rt - TE T System
17676 21500 46000 16491 10246 :
~pne 190720 ~.23005, 149220 71117645 10451 v 119394
' 20579"‘ 24615 52665 18881 10660 127400
22205, 26338. 56352; $20202 108737 .° 135971 .
23959, 28182, 60297- 21616 11091 - 145145
25852 ', 30155 64517, 523129 113120 77 154966
27894 1“ 32266, 69034, 724749 11539.. 165481
30432, . 34524, 73866, 126481 11769, " 177073
33202 | 36941 79037 128335 12005 . ¢+ 189519
35223r,- 39527. 84569 - 730318 1224507 - 202882
39520, 42294 . 90489 132440 124907 - 1 217232
: 43116, . 45254 96823 - 134711 12740+, 20 232644
e 47039 48422, 103601 137141, 1299471, 1. 249198
v 51320 " 51812 110853 139741 13254 . 0 266979
' 55438 -, 118613 42523 13519 286083 oo
59319 , 126915, 45499 13790 . 306609
63472;, 135800 - 148684 14066 328665
67915 145305 - 52092 14347 7 00 352367
72669, 155477, 55738 14634 .4 - 377843
' 166360, . 59640 14926 . . 405226
178005~ 63815 15225~ o 434663 1@
2017798 723381 253930 -« 4875338

Aquaculture Life Cycle 0 & I-‘L Cost
-, Table 33-5 -




Table 33-6.

Sales For

Sales For Net Cash Sales For . Net Cash Net Cash
49,000 1bs. Flow:... 35,000 1bs,. . .. -Flow, 35K lbs 8$7/1b Flow .
@ $7.00/1b ~ @$5.00/1b b or '
367010 __24:515 +187250 -'67856 262150 - 142756
© 0392701 ’ 265300 200358 72957 280501 153100
,420190 284219 - 214383 78412 . 300136 164165
1449603 - 304458+ +£:229389 84245 321145 176000
481075 326109 7:245447 90481 © 0343625 188659
514751 349270 1262628 97147 10367679 202198*
/550783 373710 , 281012 103939 393416 216343
.. 589338 399819 '+300683 111164 1420956 231437
© 1630692 427769 1321730 118848 :450423 247540
5674733 457561 344251 127019 0461952 264720
.,721904 489320. 1308349 135705% 515689 283045
= © 1772502 523304 451243 165160 345658
o 826577 559597 421723 176222 369354
. 884437 598354 451243 165160 345658
.,.946348 639739 482831 176222 369354
1012592 683928 516629 187964 394616
. 1083474 731106 552793 100425 421542
S 1159317 781474 591488 213646 450241
111240469 635243 632892 227667. 480824 -
1327302 892639 677195 242532 513410
TOTAL _"1__5:__0:45756 " 10170417 7676406 2801068 710746968 1 5871630
SIMPLE Gy SRR L
PAYBACK 11 years 6 'years
RETURN ..9.42 -19.6%
*Simplg..:_l?ayh_aglc-:fea-r
Aquaculture Life Cycle Cost Inccme
Table 33-6
Felary e | sy ekt | s PR P



34.0 PUBLIC AWARENESS PROGRAM*

34.1 Chiectives

‘The mécpss*of a 'derronst.-ratim, or prototvpe, pIDjECt that

o app]_l_es a new technology 15 dependant Lrpon two. ﬁmctlons- 1) The

tec.‘m:.cal c:ual ity of des:.gn, construct_on and operatlon of the pmject, a_nd

2) ' cmmmca‘tlon of the techm.cal mccess and the feasib:.l:{.ty of its

appllcatlon on a broader scale and a commercial ba51s-: The Public

.

Ahareness Program was the pr:l_nc1pa1 means of perfommg th:].s second

fu:ncucm in accordance mth DOE s erg:_nal PCN Object_‘l.ves.

ThJ.s program had i:wo pn.rrar.y objec‘r_'wes'

La® *.T_.'o atttact poteptlal users of 1c1w
2 tatperamre qecrthemlal enexgy, a.n.d

°To:|.nfomthegeneralpub'cofthe B
Navarro College project, in p’artl.cular, s

andtotheuseof’lwtanpe::ature ol

--geothermal enercry in g'eneral

34.2 ProgramElerrEnts : L .

Astha oollege cx:)nc'i‘ucted the prog'ram over the pmject perlod,

"bas:.c pla.n was follc:wed and the follow:.ng elemerts were created to

’J_rrplsment the program cbjectz.ves.

At .

___,* Tl'u.s section descrlbes an effort wh:Lch is unique to the Nmrarno College
-...projectandxduchlsmaddlt_ontoﬂle standard"DOEPGWoutlmemthJ.s
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Navarro Callege this week.

Shrimp — [reshwater prawns,
Lechaically — will be raised at the col-
iegeasp:r:n{aneparunem.el.
Energy funded aquaculture ressarch
project that makes use of geothermal
resotrers, AL P AL

About 18000 nearly transparent,
pest-larval prawns were Feleased
Thursday inlo the (s one-cighth acre
grow-out pends housed in a long,
Quonsel-lype building in the ner-
rwest cormer of the campus, The
quarter-inch fong prawns will Erow tg
an edible size — when their tails are
34 inches loag — in about seven mon-

ths, s3id Kenan Smith, coordirator of
the Navamre College aquaculture
Harvesting

vanous rales. Nets with spegially siz-
od mesh thal allows the undersized
Pfawns lo skp twrough, but retains
those of sn edible size, are useq to
seine the prawns out of the ponds.
Since Lhe shrimp-growing project is
mainly for research purpases, the
harvested ammaiz will nol be
marketed but will be ysed by the col-
Irge caleteria system for taculty and
students, -
The Ireshwater prawns differ fram

animal ‘made an “appescinée af -

Shrimp make
college debur

Iy are cigger and have a
"~ sweeter, Jess fishy flaver and firmer
textured meat “It has mere of & nut-
1y, burtery taste,” said Seajth,
i The 30- to {5-day-old prawns were
shipped by air [reight from a breeder
In Hawaii, Since the prawns require
salt-water o breed and the coilege
doet net have the funds to set up a
breeding operation st (his time, the

. project will consist of a harvest and

re-stock eoeration at presant.
Research results of the project will
be reporied o the Department of
The role of geothermal energy in
the project i heating {resh water to a
temperature conductve to growth for
the shrimp, Heated waters — 125
degrees Farchelght — tapped from
7,600 {eet under the earth's surface
are pumped from 2 geothermal well
located on the college campus.,
Passing through a heat exchanger
that kesps the two types of waler
scparale, the geothermally “heated
watef, which is saturated with heavy
metals and zalts that are detrimental
Lo animal and plant life, heats frach
waler 10 a lempersture of sbout &4
degrees. The heated fresh waler will
fow info the twe Krow-outl ponds la
M3intain a lemperalirs between 5084
degrees.
The muiti-level aquaculture project
2l includes & catfesh farming opera-
wlion, a greenhouse for ETOWINE o=
y namental plants snd [resh praduge
and an exnenmontal ira-

tmuch.

thine ¢

Ve o “;—"“ £
E smlth dips lnta } e
i:r-:‘::: 'pon'.;'.'r'rfpi‘ fro Cot. \"‘%‘S‘%ﬁ-\sﬁ ‘f'u-:.

reap aquactlture hareest

e project Liye

Farke wd Watinie gy, I e

B vl et

I

e
R N T -&:_‘-'; -

AR
) o T e ‘;’%‘:L:Bq-:r& '{‘Y
Cz" 5 R

o F N T TP Freu cum o wih g

IRTauEh o el et aem, 1h
2 e hed s
Al

matural facrpy cam he g
Mghiy Creatine mays whe
therd mamd tn the gl

The collepy im the g

e S,

. ElOW Conperative mae
Tk implememiing 2 saiar g

o Jururs Cullcge in Copie
membeers Kocnan Smnh

A2 cana, Yaculny

prineet. And Ao, wang

T T
B i Thetmal water, & shnmp_ v
.l 2 el oductien de
i 55 ot piver e e
& ‘aﬂ"‘ 7 © prevides m wraly snnvans
‘o»\“{- {,4"‘, sudy for wvdenm,
o Everybedy bm
f:f"i‘?:: w:;,g 1‘;:’; ui_.:r:l\lm:bu
l Ll o - ocF
- 2 - L 2 P
-College’s evolutiorary; Ct X sotrcimat el on ca
l ' 2 hot =31r ta ihe surlace, =

2

il

7T you suk. Well, it bot o
eseens of 120 depres F.
The waier r piped from o

B a) e prenieee
——

Ol L T p— Beal exchanger which war
.. ki - wa06r frped from & publa 1
L Lk e i b i mae Eeather el =aker i them ot
ar "ﬂ;"_r‘l__'-'-: - '- o 3k thraugh A e w
E-:-l—p-_-uulnl—-—.u:" - - ) ing el ,
T M_"-‘-“- ] 11-; il it ] B . --db.“‘\-l—-—— ._.H__-:-:::h S
s e S - :
Tt ror e e e s e e et T A
.;-"f:dl.‘n—‘h:l—tr.'— L.
[l Ty
e ey
Thr wrwjmct tn su
iy
ey a
: of
e
H . ; . = T the py. - Moo
| e - ; 11 oe ity T
Navarro-College et ? e
or agy W Reary S Privg
. ¥ P e Mty Smien I g, te
oject harveste syt e
project har ersur o e 8
The o Wticyy, T 10,
. L. ‘. Brees :"" Hearey o Kriyieyy fem.
- . BF KAREN SVENDSEN - iy theen, “Bpp o1 Tor
" Tt e i Leny ey fix .
- CORSICANA — For the pad, mx wwb‘: face, Mer gy }{‘Im oy
i hare bewm g avadrs Cabege . b wett o Bhmpegy P (Y
Last week abmeat (8 tredect sdminbtrrioy ) -F"SSI e e ”cla'rc .s“’fhrrm
My sfficlil cathered sl the coliepe o mudy the hape Brg - Compyg af
mumﬂmux found ik ool Fviod ol REE I E ougn | ™
N D ot et L U
i wdamry, 1“‘ e Hestey - Fate, the ¥Pes o
Pkl wirtriviumnn] Crenrooc omate puns  WIth gy OF. “hicy uu»m,,,‘,}_
Ao warm by U Cume waterz, | ary deoyr, ¥ Mgy, '"‘-"(ﬂd
“Teday na hmane ectuson for M Plagy 1 f"lpn:‘,” saley
Cobrze and the Cllurens of Mavirs Couaty,” sasd O e . ta y Ty
Kenmth Wiler, collore prendest, “As erperiments Pcran". s fres Mgy et
project v::;r-'m B prard agw and way hﬁ‘: n”-‘hbw o M‘m‘-' Aer 4 N
by vioes, drlerTninaLion, pitive tinking o
T, W AT B meen ™ - """t‘rq;,_q, Tl gy,
»,

18

The Rl ol Compleled, hosgery, ARk
oliciall hive prives wing prothermal enengy B
Lechrically leanbie fhme o o e -




° Press Releases = - _ Immediately before or after

€ " important pm]ect milestones.
°  Fi&t ‘Sheets o Surrarized mmnt features of
- L . the project.
¢ Site Signs ... Bite identification and public

data on project purposes, scope,
perticipants, and sponsors.

..°  Information Dissemination - Mailing of information on
o ) aguaculture or geothermal uses to
written or requested inquiries.

° Tours .. . .. Conducted site tours.to potential
o N developers of geothen-al systems

° Audio/Visual Show ° n automated presentation for
release to media, visitors, and
other speaking engagements.
34.2.1 ‘DressReleases o

News Ieleases were dlsﬂbuted at mportant mllestones dur"_.ng the
course of the pmject and mcluded- 1) at the ccnclus:r.on of the contract—
s:.gmng agreea'rent w:.th DOE -2). after suocessful ccsfrpleta.on of the
geothermal we].l, 3) at ccmstructlon a.nd ded:l.catlon ceremonles, a.nd 4) at
harvest ceremonies ma::}ung the sucoessflll ccmpletlon of the operat:r.onal
ﬁlase of ‘the prl::-ject A c:DJ_lage c.\f these releases is in this report

(Fiqure 34-1). All iews releases were carra.ed by 1o-.:a.1 and regmnal papers

and were Alss didtiibuted Gutside the state th:ough “the RSSOClatEd Wire

o ce. S

. pmanmie wE gt ¥ -,

- Inaddltiontémveéégé tflroughnewspapers, ﬁe-éediééftion and

WFAAchannelﬂafDaJJas,TExasandMSCbanneIBOfFortWorﬂu,’I'exas.

i fihdse broadcasts wers then’ relaased £5 nation wide afﬁ}iate 'sfét{éns for
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